The pyloric tonsil is a novel peripheral lymphoepithelial organ of the gastrointestinal tract in the 21 chicken. It forms a complete lymphoid ring at the beginning of the duodenum, where crypts of 22
Lieberkühn are transformed to tonsillar crypts with lymphoepithelial lining. The pyloric and 23 oesophageal tonsils (described previously) are characteristic of chicken, because they are absent in 24 mammals. The lymphoid system develops from the middle germ layer, mesoderm and forms 25 connections with the ect-and endoderm, namely the skin and gut, respectively. These connections are 26 based on the lymphoepithelial lining of the crypts, and provide gates for environmental antigens. 27
Recent findings taken together with the literature suggest that in birds the lymphoid system forms 28 anatomically and histologically more extensive connections with the endoderm-derived organs than the 29 ectoderm, which may be explained by the absence of regional lymph nodes, and the less developed 30 lymphoid circulation of the skin. 31
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Introduction

35
Birds and mammals are warm-blooded animals that may also be reflected in the functional 36 similarity of their immune system. The basic histological framework of the secondary lymphoid organs 37 is comparable in these vertebrate species; namely, the separation of T and B dependent regions is 38 completed. 39 F  o  r  P  e  e  r  R  e  v  i  e  w  O  n  l  y 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w  O  n  l  y   4 chicken is used to introduce the pyloric tonsil. Development of the lymphoid tissue at the entrance and 67 exit of the stomach is under examination. 68
Histological procedures: For light and transmission microscopy, the tissue blocks were placed in 4% 69 buffered glutaraldehyde for 3 h. Postfixation was carried out in 1% osmium tetroxide, followed by 70 dehydration in ethanol, embedment in a Polybed/Araldite 6500 mixture (Polysciences), and sectioning. 71
The 1-µm-thick semithin sections were stained with toluidine blue. For transmission microscopy, ultra-72 thin sections were contrasted with uranyl acetate and lead citrate. For hematoxylin-eosin staining 73 specimens were fixed in buffered formalin and embedded in paraffin. 74
Immunocytochemistry: Immunostaining was performed on ten-micron thick cryostat sections. 75
Briefly, the junction of the gizzard and small intestine was excised and fixed in 4% paraformaldehyde 76 in Dulbecco's phosphate buffered saline (PBS) for 1 hr. After rinsing in PBS the tissue samples were 77 infiltrated with 15% sucrose/PBS at 4 o C overnight. The medium was changed for 7,5% gelatin 78 containing 15% sucrose at 37 o C for 1 hr. Tissue samples were rapidly frozen at -60 o C in isopentane 79 (Sigma, Hungary). The cryostat sections were collected on poly-L-lysine-coated slides (Sigma), air-80 dried, and rehydrated in PBS before immunostaining. Rehydration was followed by incubation with 81 primary antibodies ( 
Results
91
Lymphatic tissue of the pyloric region occupies the entire wall of the gastrointestinal tract, forming 92 a complete ring (Fig. 1A) , unlike the Peyer's patches, which are found only in the anti-mesenteric side 93 of the gut. The pyloric lymphatic tissue is sharply limited in both proximal and distal directions (Fig.  94 1B) and consists of at least 15-20 tonsillar units in the circumference of the gut. 95
The tonsillar units are well observed on both paraffin embedded, hematoxylin-eosin stained ( (Fig. 1K ), but unexpectedly do not produce collagen III positive reticular fibers (Fig. 1G) , like 115 mammalian GC. The FDC can be identified by vimentin intermediate filament (Fig. 1L ) and anti-IgG 116 because their surface membrane is "sticky" for IgG. The IgG staining is restricted to the "perikaryon", 117 the elongated cell processes far from the nuclear region do not bind anti-IgG. This staining indicates 118 that the FDCs are localized in the center of the GC, leaving free a peripheral rim of the follicles (Fig.  119   1M ). Toluidin blue stained semithin section reveals two morphologically different forms of FDCs. One 120 of them is highly elongated and contains many cytoplasmic granules in one of the cytoplasmic 121
processes, while the other shows ovoid shaped nucleus and few cytoplasmic granules surrounding the 122
Golgi region (Figs. 1N,O) . They represent mature and immature forms of FDC, respectively. The 74.3 123 monoclonal antibody identifies cytoplasmic antigen in the FDC (Fig. 1P) . The cytoplasm produces 124 spike-like processes and the intercellular space is filled with electron dense substance (Fig. 2) . 125
126
Discussion
127
The pyloric tonsil is a novel member of the GALT of the chicken, but recently to explain its 128 regional role immediately after the stomach but at the beginning of the small intestine could be 129
speculative. 130
The classical tonsilar structures at the entrance and the exit of the stomach occur in birds which are 131 absent in mammals, but in mammals may occasionally be found solitary nodules. The absence of these 132 well-organized lymphoid tissues in mammals, could be the reason, that was out of attention of avian 133
immunologists. The presence and absence of esophageal and pyloric tonsils in birds and mammals, 134 respectively suggest that these lymphoid tonsils are avian peculiarities. Thus the esophageal and 135 pyloric tonsils at the entrance of the stomach and the beginning of the small intestine immunologically 136 sentinel the stomach and the small intestine, respectively. 137 25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 tissue is arranged around a crypt forming tonsillar unit, which is separated from the others by a fine 143 connective tissue capsule, and establishes functional, immunological, pathological unit of the tonsil. 144
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